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EXECUTIVE SUMMARY 

 
Solid Waste Management Unit (SWMU) 6, located directly adjacent to SWMU 7 on Naval 

Station (NAVSTA) Mayport, Florida, served as a waste oil pit and sludge drying bed prior to the 

installation of SWMU 7 in 1979.  SWMU 7 consists of the Oily Water Treatment Plant (OWTP) sludge 

drying beds, which are enclosed by earthen berms.  The SWMU 7 sludge drying beds received sludge 

from the OWTP clarifiers and bilge water from receiving tanks.  Records indicate that approximately 

1,500 gallons of sludge were transferred to the drying beds on the average of twice per week until late 

1994.  The eastern-most drying bed was excavated in 1989, at which time a lined, diked enclosure and 

three bilge water receiving tanks were constructed. 

 

A Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) was conducted from 

1994 to 1996 [ABB Environmental Services, Inc. (ABB-ES) 1996].  A Corrective Measures Study (CMS) 

was conducted from 1996 to 2001.  Several Interim Measures (IMs) have been conducted at SWMUs 6 

and 7 but none have been successful in meeting the cleanup standards set by the Florida Department of 

Environmental Protection (FDEP). 

 

This treatability study was conducted to determine (1) if an in situ biological method was applicable for 

contaminated soil treatment; (2) if natural attenuation (NA) was a viable alternative to address dissolved 

groundwater contamination; (3) to analyze and evaluate contaminated soil under the Total Petroleum 

Hydrocarbon Criteria Working Group (TPHCWG) at SWMUs 6 and 7; and (4) to determine if passive 

free-product recovery is feasible.  Additionally, free-product monitoring and recovery were conducted to 

satisfy FDEP requirements.   

 

Results of this treatability study indicated that (1) bioremediation of the soil is feasible.  The soil 

biotreatability vendor recommended ex situ treatment.  (2) No groundwater contaminants were detected 

in excess of FDEP Groundwater Cleanup Target Levels (GCTLs) during this study.  Groundwater 

geochemistry data was collected monthly the first quarter and quarterly for the remaining year.  The site 

geochemistry indicates that conditions are favorable for NA via aerobic degradation processes.  The 

geochemistry data was collected to provide supporting information for use in a revised CMS.  

(3) TPHCWG data indicated that several of the longer chain carbon groups [total recoverable petroleum 

hydrocarbons (TRPH) fractions] exceeded default1 Soil Cleanup Target Levels (SCTLs), but the 

                                                      
1 The term “default SCTLs” used in this document is the name provided in the Draft Technical Report: 

Development of Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, FAC, dated February 26, 2004.  

Since they are not included in the regulation, they should be considered as guidance criteria used in site 

evaluation and are not enforceable.   
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contamination is limited to the central sludge drying bed.  The default SCTLs used in this treatability study 

for the TRPH fractions are not FDEP regulatory criteria.  Chapter 62-777.170, Florida Administrative 

Code (FAC) allows for the derivation of default SCTLs and uses the methodology presented in the Draft 

Technical Report: Development of Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, FAC, dated 

February 26, 2004.  The Mayport Partnering Team used the default SCTLs for the TRPH fractions found 

in the Technical Report for comparison purposes only in this treatability study.    (4) Minimal free product 

was recovered from select wells that contained between 0.01 foot (ft) and less than 1 ft of product.  

Free-product recovery is still being performed at the SWMUs.  The groundwater table has dropped and 

this is believed to have caused the remaining free product to become “smeared” within the vadose zone.  

It is expected that free product will re-emerge in select isolated wells during seasonal wet periods when 

the groundwater table rises. 

 

During the March 2004 Mayport Partnering Team meeting, it was decided that enough data had been 

collected to adequately characterize SWMUs 6 and 7.  The Mayport Partnering Team decided an 

addendum incorporating the remedial options of this Treatability Study Evaluation Report to the CMS 

(finalized in 1996) was the next course of action for SWMUs 6 and 7. 
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1.0 INTRODUCTION 

1.1 TREATABILITY STUDY OBJECTIVE     

The objective of this treatability study was to determine: (1) if an in situ biological method was applicable 

for contaminated soil treatment; (2) if natural attenuation (NA) was a viable alternative to address 

dissolved phase groundwater contamination; (3) to analyze and evaluate contaminated soil under the 

TPHCWG at SWMUs 6 and 7; and (4) to determine if passive free-product recovery is feasible.  

Additionally, free-product monitoring and recovery were conducted to satisfy FDEP requirements for the 

abatement of free product.  The scope of this treatability study was limited to the documented free 

product and groundwater, and soil contamination that had been previously identified at the SWMUs. 

 

1.2 DOCUMENT ORGANIZATION 

Section 1.0 of this report contains the treatability study objectives; site information; site operations and 

history, investigative and treatment history; nature and extent of groundwater contamination; a general 

description of the treatability study, including a summary of field activities performed; and deviations from the 

original work plan.  The soil treatability study results, groundwater sampling data, soil sampling data, and 

free-product recovery results are described in Section 2.0, the data assessment is provided in Section 3.0, 

and conclusions are presented in Section 4.0. 

  

1.3 SITE INFORMATION 

NAVSTA Mayport is located on a peninsula in northeast Florida and lies approximately 12 miles northeast 

of Jacksonville.  The complex is bounded on the east by the Atlantic Ocean and the north and west by the 

St. Johns River (Figure 1-1).  NAVSTA Mayport, occupying 3,401 acres, has been in service since 1942.  

Current activities include support services for surface fleet and aircraft, including ship and aircraft repair 

and maintenance.  The general locations of SWMUs 6 and 7 at NAVSTA Mayport are depicted on 

Figure 1-1.  

 

1.3.1 Site Operations and History 

SWMUs 6 and 7 are located just west of the OWTP and about 200 ft south of the St. Johns River.  

SWMU 6, located directly adjacent to SWMU 7 on the west (Figure 1-2), served as a waste oil pit and 

sludge drying bed prior to the installation of SWMU 7 in 1979.  SWMU 7 is made up of the OWTP sludge 

drying beds, which are enclosed by earthen berms.  The sludge drying beds received sludge from the 

OWTP clarifiers and bilge water from receiving tanks.  The easternmost drying bed was
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excavated in 1989, at which time a lined, diked enclosure and three bilge water receiving tanks were 

constructed [Tetra Tech NUS, Inc. (TtNUS), 2002a].  Records indicate that approximately 1,500 gallons 

of sludge were transferred to the drying beds on an average of twice per week until late 1994 when 

operations were discontinued.   

 

1.3.2 Site Investigation and Treatment Summary  

Listed below is a chronology of site events since the closing of the sludge bed operations until this 

treatability study:  

 

1994 

• Light-nonaqueous phase Liquid (LNAPL) found in three site wells during RFI field activities. 
− Average fuel thickness found to be 0.50 ft. 

• IM Workplan submitted by ABB-ES to mitigate LNAPL migration to St. Johns River. 
− Recommended five sumps with skimmer pumps. 
 

 

1995 

• Sumps and skimmer pumps installed in summer of 1995 as an IM. 
− System was not effective at recovering free product because sumps were located only on 

the northern boundary (according to Battelle). 
− No LNAPL recovery data is available. 

 

1996 

• RFI submitted in January 1996 by ABB-ES . 
• Final CMS submitted in December 1996 by ABB-ES. 

− Two Corrective Action Objectives (CAOs). 
1. Remove LNAPL present on water table in excess of 0.1 inch using 

bioventing/bioslurper system. 
2. Eliminate petroleum-contaminated sludge and soil that contributes to presence of 

LNAPL and soil/groundwater contamination. 
• ABB performed technology evaluation of low-temperature thermal desorption (LTTD) for soil 

alternative during April and May. 
• Two week pilot test of bioventing/bioslurper system conducted in July. 

 

1997 

• IM Workplan for bioslurper/bioventing system submitted by Battelle. 
• Bioslurper extraction wells and soil-gas monitoring points for the full-scale system were 

installed at the site in July and August. 
• Construction and installation activities completed in late 1997. 

 

1998 

• Bioslurper system startup on January 8th. 
• Bioventing system installation on January 12th. 
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• December, aqueous discharge switched from OWTP to Waste Water Treatment 
Plant (WWTP). 

1999  

• Oil/Water separators installed. 
 

2000 

• Bioslurper/bioventing operation concluded. 
• Weekly bailing of free product from wells with product greater than 0.01 ft. 
• Beginning of semi-annual (for two years) groundwater sampling by TtNUS. 

 

2001 

• Bioslurper system demobilized from site in April. 
• Monthly bailing of free product from wells. 
• Conclusion of semi-annual groundwater sampling by TtNUS. 

− Free product still present and groundwater contamination present. 
 

A summary explanation of the above referenced historical reports is provided in Appendix A. 

 

1.3.3 Nature and Extent of Contamination 

Neither of the above IMs (skimmers or bioslurper/bioventing system) successfully remediated the site.  

Groundwater monitoring indicated free product was still present and that groundwater contamination was 

present in excess of FDEP criteria.  Soil samples collected within the sludge beds indicated that several 

carbon chains exceeded default SCTLs following the LTTD (TtNUS, 2002b).   

 

1.3.3.1 Free Product 

During previous investigations, free product has been detected at the site on numerous occasions.  

Monitoring wells with the designation MPT-8, as in MPT-8-MW01S, will be abbreviated as MW01S in this 

report.  Two groundwater monitoring wells have the designation MPT-S (MPT S MW02S and 

MPT-S-MW03S) and will not be abbreviated in this report.  The wells at the site that have historically 

exhibited a measurable level of free product are as follows: MPT-8-MW01S, MW02S, MW03S, MW04S, 

MW06S, MW07S, MW11S, and MW15S.  Of these wells, MW07S and MW11S were converted to 

extraction wells for the bioslurper system and MW15S was destroyed and replaced by MW15SR.  

Locations for these monitoring wells are provided on historical Figure 1-3 (from TtNUS, 2001) in 

Appendix B. 

 

Historical Figure 4-9 (from Battelle, 2001) in Appendix B presents LNAPL (free product) thickness data 

collected in July 2000 for SWMUs 6 and 7 following the shut down of the bioslurpers (Battelle, 2001).  The 

figure was created to show the location and thickness of the remaining free product at the site. 
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1.3.3.2  Extent of Groundwater Contamination  

Groundwater samples were collected on a semi-annual basis during 1999 and 2000 (four quarters of 

groundwater monitoring).  Four wells (MW04S, MW09S, MW15S, and MW16S) contained constituents 

detected at concentrations exceeding FDEP GCTLs (TtNUS, 2001) during these events.  [See previous 

historical Figure 1-3 (TtNUS, 2001) in Appendix B for monitoring well locations.]  Analysis of groundwater 

samples collected from well MW04S during the fourth quarter event (second semi-annual event for 2000) 

showed concentrations of 1-methylnaphthalene, 2-methylnaphthalene, and TRPH that exceeded GCTLs.  

The only reported constituent exceeding GCTLs in MW09S was TRPH during the fourth quarter sampling 

event of 2000.  Before MW15S was destroyed, 1-methylnaphthalene, 2-methylnaphthalene, and 

naphthalene were detected at concentrations exceeding GCTLs.  Analysis of groundwater in well MW16S 

collected during the first quarter 1999 sampling event had concentrations of 1-methylnaphthalene and 

2-methylnaphthalene exceeding GCTLs.  A summary of the constituents exceeding the FDEP standards 

during the 1999 and 2000 semi-annual groundwater sampling events is included in Appendix B in 

historical Table 1.   

 

1.3.3.3  Extent of Soil Contamination 

Soil contamination has been documented at the site during many of the above-referenced assessment 

activities.  However, a complete definition of the aerial extent of soil contamination has not been 

determined.  Four soil samples were collected at SWMUs 6 and 7 on March 14, 2002, and analyzed for 

the TPHCWG parameters.  Results and locations of the preliminary soil TPHCWG testing are included in 

historical Table SWMU 7 (TtNUS, 2002b) and on Figure 2, respectively, in Appendix B.  Results of the 

TPHCWG analysis indicated that several of the carbon ranges exceeded FDEP Chapter 62-777, FAC, 

Technical Report Cleanup Levels for TRPH criteria. 

 

1.4 TREATABILITY STUDY ACTIVITIES 

The following treatability study activities were completed to meet the treatability study objectives: 

 

(1) Evaluate in situ bioremediation alternative for contaminated soil. 

 A split soil sample was collected and sent to Catalina BioSolutions (Catalina) in Tucson, 

Arizona and Enzyme Technologies, Inc. (ETI) in Portland, Oregon for bio-treatability tests 

on June 6, 2003.   

 Catalina tested three different bioremediation products on the soil they received.  They 

sent samples of each product to Severn Trent Laboratories (STL) after 30 days and 

60 days of treatment for the Florida TPHCWG analysis.  The results of the 30-day and 

60-day analyses are provided in Catalina’s report that is provided in Appendix C and 
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titled “Results of Biotreatability for Tetra Tech NUS, Inc.”.  Further discussion of 

Catalina’s results will be provided in Section 2.1.1 of this report. 

 

ETI performed a bench-scale treatability test to determine if bioremediation was a 

remedial option for SWMU 6 and 7.  They collected baseline TRPH data (day 0) and 

proceeded to test each sample group every 7 days until day 35 was reached.  They used 

this data to determine contaminant half-life constants and estimate potential treatment 

timeframes for the soil.  The data collected by ETI is included in their report titled "Soil 

Treatability Study – Enzyme-Enhanced Bioremediation of Soil Impacted with Heavy Oils”, 

which is provided in Appendix D.  Further discussion of ETI’s results will be provided in 

Section 2.1.2 of this report. 

(2) Determine if NA is viable alternative to treat dissolved phase groundwater contamination. 

 Groundwater geochemical parameters were collected. 

(3) Analyze and evaluate contaminated soil using Florida TPHCWG. 

 Ten soil samples were collected from site and analyzed.  

(4) Determine if passive free-product recovery is feasible. 

 A passive skimmer was installed in recovery well RW01. 

 Installed absorbent socks in select wells 

 

1.4.1 Field Operations Summary 

The Treatability Study was conducted over four quarters and consisted of the following field activities: 

 

• Four soil borings were collected on March 14, 2002 to provide preliminary TPHCWG data.  See 

previous historical Figure 2 (TtNUS, 2001) in Appendix B for soil sampling locations.  On 

June 7, 2002, TtNUS visited the site to inspect the area and collect groundwater level measurements 

and free-product thickness measurements.  These site activities were conducted to provide 

information used in the treatability study work plan. 

 

• Field events for the first quarter began in November 2002 with the installation of an upgradient 

(background) well for NA monitoring activities.  On November 13, 2002, TtNUS personnel supervised 

the installation of a shallow background monitoring well MW19S, just south of SWMUs 6 and 7 (see 

Figure 1-3).   
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• TtNUS personnel conducted the first quarter (three monthly events) of groundwater sampling in 

November 2002, December 2002, and January 2003.  Baseline sampling (November event) was 

conducted between November 19 and 22, 2002.  Groundwater samples were collected from 10 wells 

(MW01S, MW06S, MW09S, MW15SR, MW16S, MW17S, MW18S, MW19S, MPT-S-MW02S, and 

MPT-S-MW03S) and analyzed for volatile organic compounds (VOCs), polynuclear aromatic 

hydrocarbons (PAHs), TRPH, and geochemical parameters by a fixed-based laboratory.  Four 

additional wells (MW08S, MW12S, MW13S, and MW13I) were sampled during the baseline event for 

PAHs and VOCs only.  Field measured NA parameters were also collected from the 10 selected 

wells.    

 

• From December 17 to 19, 2002, the second event of the first quarter groundwater sampling was 

conducted.  Groundwater sampling events following the baseline event were for field and laboratory 

geochemical parameters only.  During the first groundwater monitoring event, no COCs were 

detected.  Collection of geochemical parameters was continued to provide groundwater geochemistry 

data for use in the CMS.  Ten groundwater monitoring wells (MW01S, MW03S, MW04S, MW06S, 

MW09S, MW16S, MW17S, MW18S, MW19S, and MPT-S-MW02S) were sampled for geochemical 

parameters only.  

 

• From January 13 to 15, 2003, the last (third) event of the first quarter groundwater sampling event 

was conducted.  Ten groundwater monitoring wells (MW01S, MW04S, MW06S, MW09S, MW15SR, 

MW16S, MW17S, MW18S, MW19S, and MPT-S-MW02S) were sampled for field and laboratory 

geochemical parameters.   

 

• The second quarter sampling event consisted of sampling groundwater from 10 monitoring wells 

(MW01S, MW04S, MW06S, MW09S, MW16S, MW17S, MW18S, MW19S, MPT-S-MW02S, and 

MPT-S-MW03S) analyzing the samples for field and laboratory geochemical parameters from 

February 10 to 14, 2003.  Ten soil samples were collected and sent to a fixed-base laboratory for 

TPHCWG analysis on February 11, 2003.  A 4-inch recovery well (RW01) was installed on 

February 18, 2003 and a Keck passive skimmer was placed in RW-01 to remove free product from 

the groundwater surface.  The locations of the 10 soil samples and the recovery well RW-01 are 

provided on Figure 1-3. 

 

• The third quarter sampling event consisted of groundwater sampling and analysis of 10 monitoring 

wells (MW01S, MW04S, MW06S, MW09S, MW16S, MW17S, MW18S, MW19S, MPT-S-MW02S, 

and MPT-S-MW03S for field and laboratory geochemical parameters from May 19 to 21, 2003.  A 

split soil sample was collected near recovery well RW01 (between SB02 and SB03) and sent to ETI 

in Portland, Oregon and Catalina in Tucson, Arizona for bio-treatability tests on June 6, 2003.  On 
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June 20, 2003, PIG SKIMMER® absorbent socks were placed in groundwater monitoring wells 

MW02S, MW03S, and four bioslurper wells to remove free product.  The free-product recovery 

progress was checked on a weekly basis. 

 

• From September 3 to 11, 2003, TtNUS conducted the fourth quarter groundwater monitoring event 

for field and laboratory geochemical parameters.  Laboratory samples were collected twice because 

the first samples arrived at the laboratory above the acceptable temperature range and had to be 

recollected.  Groundwater samples were collected from monitoring wells MW01S, MW04S, MW06S, 

MW09S, MW16S, MW17S, MW18S, MW19S, MPT-S-MW02S, and MPT-S-MW03S.  Free-product 

recovery was checked weekly in the Keck passive skimmer that was installed in recovery well RW01.  

The PIG SKIMMER® absorbent socks [installed in MW02S, MW03S, and four bioslurper wells (all 

containing free product)] were also checked weekly and replaced as needed when they appeared to 

be saturated with free product.  The passive skimmer and absorbent socks were removed on 

September 26, 2003. 

 

• On February 13, 2004, TtNUS measured free-product levels in the groundwater monitoring wells and 

bioslurper wells present at SWMUs 6 and 7.  The intent of the free-product measurements was to 

determine if product had re-entered wells that had previously contained absorbent socks.  Absorbent 

socks were placed in eight wells that were found to contain free product.  Free-product 

measurements were between 0.01 ft and 0.08 ft. 

 

A total of four quarterly monitoring reports and an addendum to first quarter report were prepared to 

document the results of each quarter of sampling during this treatability study.  Field collected data along 

with laboratory data collected during each quarter of sampling was provided in the corresponding 

quarterly monitoring report.   

 

1.4.2 Summary of Field Sampling Activities 

Depths to groundwater and free-product level measurements were recorded during each of the sampling 

events.  Depth to groundwater, top of casing elevations and groundwater elevations are discussed in 

Section 2.2.1 of this document. 

 

Groundwater and soil samples were collected in general accordance with current FDEP Standard 

Operating Procedures (SOPs).  Sample containers were shipped on ice via Federal Express to the 

contracted laboratory under proper chain-of-custody protocol.   
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Groundwater samples were analyzed in the laboratory for the following constituents: 

 

• Alkalinity by United States Environmental Protection Agency (USEPA) Method E310.1 

• Biogenic gases (hydrogen, methane, ethane, ethene, oxygen, nitrogen, and carbon dioxide) by 

Microseeps AMG20GAX 

• Ammonia by USEPA Method 350.1 

• Cations and anions by USEPA 300 series 

• Dissolved Organic Carbon (DOC) by USEPA SW-846 Method 9060 

• Fractional Organic Carbon (FOC) by USEPA SW-846 Method 900 

• Iron and manganese by USEPA Method SW-846 6010B 

• PAHs by USEPA Method 8310 (baseline sampling event only). 

• Total Organic Carbon (TOC) by USEPA Method 415.1. 

• TRPH by FL-PRO Method (baseline sampling event only). 

• VOCs by USEPA Method 8260B (baseline sampling event only). 

 

Groundwater geochemical parameters measured in the field included: 

 

• Specific conductivity, pH, temperature, dissolved oxygen (DO) and oxidation-reduction potential 

(ORP) were measured with either a Horiba® U-22 or YSI water quality meter and turbidity was 

measured with a LaMotte 2020 turbidimeter. 

• DO by CHEMetrics vacuum ampoules (K7501 and 7512). 

• Carbon dioxide (CO2) by CHEMetrics vacuum ampoules (K1910, K1920, and K1925). 

• Hydrogen sulfide (H2S) by HACH HS-C Method. 

• Ferrous iron (Fe+2) by HACH DR-890 colorimeter. 

• Sulfide by HACH DR-890 colorimeter. 

 

Soil samples were analyzed for the Florida TPHCWG. 

 



   

06JAX0110 1-12 CTO 0253 

1.5 DEVIATIONS FROM WORK PLAN 

Passive skimmers could not be installed in any of the site wells containing free product because the wells 

were not deep enough to accommodate the length of the passive skimmers.  Therefore, recovery well 

RW01 was installed in the area where free-product levels were greatest (between 0.5 and 0.9 ft).  The 

passive skimmer was then installed in RW01.   

 

Carbon dioxide was measured in the field using CHEMetrics vacuum ampoules instead of the HACH kit 

CA-DT. 
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2.0 DATA PRESENTATION 

Results of the biotreatability tests, groundwater sampling events (November 2002, December 2002, 

January 2003, February 2003, May 2003, and September 2003), soil sampling (February 2003), and 

free-product recovery that were performed at SWMUs 6 and 7 are presented in this section. 

 

2.1 SOIL BIOTREATABILITY STUDY 

2.1.1 Catalina Biosolutions 

Catalina made the following two conclusions: 

 

(1) Degradation of the contaminated soil from SWMUs 6 and 7 was biologically feasible.    

(2) The rate of degradation was dependent upon the type of biological stimulant added.    

 

Catalina supplied the 30-day and 60-day laboratory TPHCWG analysis along with a short two-page report 

describing what they did.  Catalina used the data from the sample TtNUS collected nearest to the actual 

treatability test sample as their baseline concentrations for determining the amount of degradation they 

achieved.  They reported that degradation had occurred in their test samples based upon the difference 

between TtNUS’ data and the 30-day and 60-day laboratory results.  Copies of laboratory results from the 

30-day and 60-day analysis were provided in the appendix of Catalina’s report, which is provided as 

Appendix C of this report.  No detailed description of the treatment types was provided except that three 

different methods were tested.  Catalina reported that treatment method # 1 produced the best results.  

They stated that this result was consistent with other projects they have completed.  

 

2.1.2 Enzyme Technologies Inc. 

ETI reported that TPH constituents were 86 percent degraded after 35 days in the test soil sample to only 

46 percent in the control sample.  They also reported over 99 percent degradation of PAH constituents 

over the same time period in the test soil sample as compared to 68 percent in the control sample.  

Kinetic data related to their tests indicated that a reasonable treatment time estimate for this site would be 

between 60 to 90 days and that over 99 percent degradation of PAHs should occur.  They recommended 

using an ex situ landfarming application with the specified biological products that were successful in the 

bench-scale test.  Tables showing TRPH and PAH results, a graph showing degradation rates, and the 

laboratory analysis results are provided in ETI’s report (Appendix D).   
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2.2 GROUNDWATER SAMPLING 

2.2.1 Groundwater Elevations and Flow Direction 

Depth-to-groundwater was measured in the designated site monitoring wells during each of the sampling 

events. These measurements and the resulting groundwater elevations are presented in Table 2-1.  

Figure 2-1 presents groundwater elevations and contours from the fourth quarter groundwater sampling 

event conducted in September 2003.  Groundwater flow on this figure is consistent with what was 

observed over the course of this treatability study and historically.  Groundwater flow at SWMUs 6 and 7 

is generally north toward the St. Johns River.  The monitoring wells used in the treatability study were 

screened in the uppermost part of the surficial aquifer and were typically screened in interval from 5.0 to 

15.0 ft below land surface (bls).  The only exception was MW15SR which had a total depth of 35.5 ft and 

was presumed to be screened from 30.5 to 35.5 ft bls.    

 

2.2.2 Field Analyzed Geochemical Parameters 

Groundwater field parameters were measured by TtNUS personnel prior to collection of samples for the 

laboratory.  Field parameters measured during monitoring well purging included pH, specific conductivity, 

temperature, turbidity, ORP, and DO.  Sulfide, H2S, Fe+2, DO, and CO2 were measured during sample 

collection.  The field measured parameters were collected to evaluate site geochemical conditions.  

Groundwater level measurement sheets, groundwater sampling logs, low flow purge data sheets, and 

geochemical parameter analytical log sheets compiled during each site visit were provided in the 

corresponding quarterly monitoring report.  Results of the field measurements are summarized in 

Table 2-2.  A discussion of the field geochemical parameter results is included in Section 3.2 of this 

report. 

 

2.2.3 Laboratory Analyzed COC and Geochemical Parameters 

Groundwater samples were collected and analyzed for PAHs, TRPH, VOCs, and geochemical 

parameters from 10 monitoring wells during the baseline event.  Four additional wells were sampled for 

PAHs, TRPH and VOCs (site COCs) only, to provide additional horizontal extent of contamination 

information.  Geochemical data from the 10 wells during the subsequent sampling events was collected 

to provide additional data about the groundwater geochemistry for this site.  No PAHs, TRPH, or VOCs 

constituents were detected at concentrations exceeding FDEP GCTLs in the 14 monitoring wells sampled 

during the baseline sampling event.  Results from the laboratory analyzed geochemical parameters are 

provided in Table 2-3.  A discussion of the laboratory geochemical parameter results is included in 

Section 3.2 of this report.  Validated laboratory reports from each sampling event were provided in the 

corresponding quarterly monitoring reports.     
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2.3 SOIL SAMPLING 

2.3.1 Preliminary Soil Sampling 

Laboratory analytical results from the 10 preliminary soil samples analyzed for the Florida TPHCWG are 

provided in Table 2-4.  Several of the aliphatic and aromatic carbon chains (TRPH fractions) in soil boring 

SB02 exceeded the comparison criteria (default SCTLs) for TRPH fractions.  The comparison criteria 

used for the purpose of this treatability study were selected by the Mayport Partnering Team for the 

purpose of evaluating soil remediation alternatives and soil characterization.  The default SCTLs used in 

this treatability study for the TRPH fractions are not FDEP regulatory criteria unless added to Chapter 

62-777.170, FAC, or otherwise incorporated into a regulation.  The Mayport Partnering Team used the 

default SCTLs for the TRPH fractions found in the Draft Technical Report: Development of Soil Cleanup 

Target Levels (SCTLs) for Chapter 62-777, F.A.C., dated February 26, 2004, for comparison purposes 

only in this treatability study.  A copy of the pages from the Draft Report relevant to this treatability study 

is provided in Appendix E.  Five carbon chains exceeded the default SCTLs in MPT-8-SB02 and 

MPT-8-SB02-3; and one carbon chain (C12-C16 Aliphatics) exceeded the criteria in soil boring SB03.  

Soil sampling locations SB02 and SB03 are both located in the center sludge drying bed.  Soil sampling 

locations are shown on Figure 1-3.  The TPHCWG results were used to select the location (between 

SB02 and SB03) of the soil sample that was used for the soil biotreatability study.  

  

2.4 FREE-PRODUCT MEASUREMENT AND RECOVERY 

Free-product levels were measured in the site wells during each of the groundwater sampling events.  

Table 2-5 provides free-product levels that were measured during the groundwater sampling events.  

Seven monitoring well were found to contain free product.  Five of the wells contained free product during 

one event only.  Monitoring wells MW02S and MW03S were the only wells checked that consistently 

contained free product.  Five bioslurper wells were found to contain free product in February 2003.  

Bioslurper well VW-136 contained 0.93 ft of free product, which resulted in recovery well RW01 being 

installed near it.  The locations of the bioslurper wells were presented on historical Figure 4-9 in 

Appendix B.  The passive skimmer that was installed in recovery well RW01 was unsuccessful at 

recovering any free product.  To comply with a commitment to FDEP to remove free product when 

present, the Navy installed absorbent socks in any well where free product was measured.  The 

absorbent socks were changed out when they became saturated with free product.  Approximately 30 

absorbent socks were used during the period of June through September of 2003.    

 







Measurement Date
June                                
2002

November 
2002

December 
2002

January 
2003

February 
2003

May                     
2003

September               
2003*

February 
2004

Free-Product Level (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft)

Location

MPT-8-MW01S 0.50 -- -- -- -- -- -- --
MPT-8-MW02S 0.05 0.54 0.40 0.45 0.40 0.63 -- 0.01
MPT-8-MW03S 0.01 0.01 -- 0.02 0.10 -- -- --
MPT-8-MW04S -- -- -- -- 0.02 -- -- --
MPT-8-MW06S 0.30 -- -- -- -- -- --
MPT-8-MW16S -- -- -- -- -- 0.01 -- --
MPT-8-MW17S -- -- -- -- -- 0.01 --
MPT-8-EW-71 NM NM NM NM NM NM -- 0.08
MPT-8-EW-77 NM NM NM NM NM NM -- 0.04
MPT-8-EW-78 NM NM NM NM NM 0.28 -- 0.03
MPT-8-VW-99 NM NM NM NM NM NM -- 0.01
MPT-8-VW-119 NM NM NM NM NM NM -- 0.01
MPT-8-VW-134 NM NM NM NM NM NM -- 0.01
MPT-8-VW-120 NM NM NM NM NM 0.11 -- --
MPT-8-VW-135 NM NM NM NM NM 0.34 -- --
MPT-8-VW-136 NM NM NM NM NM 0.93 -- 0.01
MPT-8-VW-140 NM NM NM NM NM 0.03 -- --

Notes:
    EW = Extraction well NM = Not measured
    MPT = Mayport VW = Venting well
    MW = Monitoring well -- = Free-product not detected

*Absorbent socks were installed in wells containing free-product from June until September 2003.  This measurement 
was made within 5 minutes of removing the sock.  Therefore, disturbance of the water in the well may have affected the 
free product thickness.

NAVAL STATION MAYPORT
MAYPORT, FLORIDA

TABLE 2-5
FREE-PRODUCT LEVELS

SWMUs 6 AND 7

TREATABILITY STUDY EVALUATION REPORT
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The site monitoring wells were left untouched from November through January to allow free product to 

return into the wells.  Free product levels were collected from the site groundwater monitoring wells and 

bioslurper wells on February 13, 2004 to provide additional information for the Mayport Partnering Team 

meeting.  Eight wells were found to contain free product, as provided in Table 2-5.  Three bioslurper wells 

(EW-71, EW-77, and EW-78) contained more than 0.01 ft of product.  Absorbent socks were then placed 

in these eight well to remove the free product.  Weekly inspection and changing of the absorbent socks 

has continued since socks were reinstalled following the February 13, 2004, free product level 

measurements. 
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3.0 DATA ASSESSMENT 

3.1 SOIL BIOTREATABILITY TESTS 

ETI and Catalina were both contracted to evaluate the effectiveness of their soil bioremediation 

technologies on the soil at SWMUs 6 and 7.  An analysis of their results is presented below. 

 

3.1.1 Catalina Biosolutions  

The potential for significant error was present in Catalina’s tests because they did not perform baseline 

soil analysis.  Without baseline data, it is not possible to determine the percent reduction or rate of 

reduction that occurred during the life of their test.  Without baseline data, it is also impossible to 

accurately report how efficient Catalina’s treatment option was and potentially could be for remediation at 

this site.  For these reasons, TtNUS concluded that Catalina’s bench-scale soil tests were inconclusive 

and may not accurately illustrate the actual degradation trends that could occur within the soil at 

SWMUs 6 and 7 given a full-scale field application. 

 

3.1.2 Enzyme Technologies, Inc  

Based on the results of ETI’s bench scale testing it appears that soil remediation using their solution is 

technically feasible.  Their laboratory analytical results indicated that the treatment reduced TRPH and 

PAHs to less than SCTLs within 90 days.   

 

An objective of the testing was to evaluate whether an in situ method was feasible.  ETI’s degradation of 

the contaminated soil was achieved using a mixture of specific enzymes, bacteria, and nutrients in a 

controlled environment.  In situ applications, while available and possible, are more difficult to implement 

and often times may not be effective at removing all of the contamination.  This site has soil 

contamination from land surface to the water table (approximately 8 ft bls).  Remediation is dependent on 

the vendor mixture coming into contact with the contaminated soil and then maintaining suitable physical 

conditions for the degradation reactions to occur.  These limitations make in situ methods more difficult to 

implement and less predictable.  In evaluating in situ treatment it would be difficult to determine the 

amount of time it will take for remediation to occur.  

 

3.2 SUMMARY OF GEOCHEMICAL RESULTS 

An initial NA score was calculated for each site monitoring well in an addendum to the first quarterly 

monitoring report for SWMUs 6 and 7.  Monitoring wells (MW03S, MW04S, MW16S, and MW17S) that 

were located within or immediately downgradient to the sludge drying beds (area with known free 
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product) received NA scores that were reported to indicate adequate evidence of conditions conducive to 

biodegradation of contaminants.  Three more quarters (February, May, and September, 2003) of 

geochemical sampling were performed to provide additional groundwater chemistry data.  Both field and 

laboratory analyzed geochemical parameters remained generally consistent over the duration of this 

treatability study. 

 

No dissolved phase groundwater contamination was encountered in the free-product plume wells 

MW04S and MW16S that are downgradient based on the groundwater flow reported in this document.  

MW19S is considered an upgradient monitoring well for the purpose of this geochemistry presentation.  

The following observations were made about the site geochemistry: 

 

• The upgradient well was borderline aerobic, as were the downgradient wells. 

• CO2 was practically non-existent in the upgradient location.  Downgradient concentrations of CO2 

ranged from 50 to 225 mg/L. 

• The downgradient wells had higher concentrations of ferrous iron than the upgradient well.  Ferrous 

iron is a product of the NA process. 

• pH (near 7) and temperature (greater than 20°C) measurements were in the ranges conducive to NA. 

 

3.3 SOIL TPHCWG RESULTS 

Ten soil samples were collected in February 2003 and analyzed by the Florida TPHCWG method.  

Results from this analysis indicate that several of the longer aromatic and aliphatic carbon chains were 

above default SCTLs.  Aromatic carbon chains that were in exceedance were the C10-C12, C12-C16, 

and C16-C21 chains.  Aliphatic carbon chains that were in exceedance were the C10-C12 and C12-C16 

chains.  The soil samples with TPHCWG values exceeding default SCTLs were collected from the central 

sludge drying pit.  These longer carbon chains are very recalcitrant to degradation, which is why they 

persist in the environment. 

 

3.4 SUMMARY OF FREE-PRODUCT RECOVERY 

According to the manufacturer, one box (30 absorbent socks) of absorbent socks is capable of absorbing 

up to 4 gallons of free product.  Approximately 30 absorbent socks were used over the course of this 

treatability study.  The socks were replaced once they became discolored and smelled of free product.  

As a conservative assumption, TtNUS estimates that the socks were at 50 percent of saturation capacity 

when replaced.  Therefore, it is estimated that approximately 2 gallons of total free product were removed 

using the absorbent socks during this treatability study. 



   

06JAX0110 3-3                                                                      CTO 0253 

 

The Keck passive skimmer that was installed in recovery well MPT-8-RW01 did not recover measurable 

quantities of free product.  It was checked weekly and was not found to contain free product even though 

free product was present in the recovery well. 

 

Results of the February 13, 2004, free-product measurements indicate that trace levels of product are still 

present on the water table at SWMUs 6 and 7.  The free product thickness ranged from 0.01 ft to 0.08 ft, 

with five wells containing 0.01 ft or less.  During the study, if free product was measured in a well an 

absorbent sock was installed.  During the time the socks were in place, the free product was reduced to a 

thickness of less than 0.01 ft.  Wells that had previously contained product and had absorbent socks 

installed in them, no longer contained free product in excess of 0.01 ft.   

 

Monitoring well MW02S was the only well measured during every event of the treatability study that had 

measurable changes in free product thickness.  A comparison of the free product thickness in this well to 

groundwater elevation changes over the duration of the study indicates that the changes in free product 

thickness may be due to groundwater fluctuations.  
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4.0 CONCLUSIONS 

This treatability study was conducted to determine (1) if an in situ biological method was applicable for 

contaminated soil treatment; (2) if NA was a viable alternative to address groundwater contamination; 

(3) to analyze and evaluate contaminated soil under the TPHCWG at SWMUs 6 and 7; and (4) if a 

passive skimmer or absorbent socks could remove free product from wells.  Additionally, free-product 

monitoring and recovery was conducted to satisfy FDEP requirements.  Conclusions for this treatability 

study are listed below.  

 

Two separate vendors (ETI and Catalina) conducted soil biotreatability tests on a split sample from the 

center sludge bed at SWMUs 6 and 7.  Both vendors concluded that bioremediation of the soil was 

possible with the addition of their biological stimulants.  They both stated that the more recalcitrant carbon 

chains (longer aliphatic and aromatic chains) would need specialized microorganisms to effectively and 

efficiently bioremediate them.  ETI estimated that an ex situ landfarming application with their specified 

biological products could successfully remediate the soil within 60 to 90 days.  ETI also predicted that 

over 99 percent of PAH compounds would be biodegraded during the process.   

 

Based on the information provided by the vendors, TtNUS concludes that ETI’s products are likely to 

reduce the contaminant concentrations in soil from SWMUs 6 and 7.  The same conclusion cannot be 

made regarding the work provided by Catalina due to the lack of baseline analytical data.  There are 

uncertainties associated with both vendors due to sampling and analysis inconsistencies.  In situ 

application of bioremediation chemicals to the soil is rarely effective.  Therefore, if this process is 

considered further, an ex situ landfarming approach is likely the best application alternative. 

 

Baseline groundwater sampling results indicated no COCs were present exceeding FDEP GCTLs in the 

14 wells that were sampled.  The following general conclusions can be made regarding the site 

geochemistry. 

 

• The site has borderline aerobic conditions. 

• CO2 is apparent in the downgradient wells at more elevated concentrations than the upgradient and 

crossgradient wells.  This indicates that CO2 is being produced in the contaminated zone. 

 

Overall, it appears that groundwater in this area provides a slightly aerobic groundwater environment for 

NA and byproducts of NA are being measured downgradient of the free product; therefore, NA via 

aerobic degradation appears feasible. 
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Soil comparison criteria exceedances were detected in two samples collected from the central sludge 

drying bed.  Evaluation of the soil by the TPHCWG indicated that several of the longer aliphatic and 

aromatic carbon chains are present above comparison criteria.  In particular, the C10-C21 range carbon 

chains were found to be in exceedance.  These carbon chains remain persistent in the center sludge 

drying bed soil because they are very recalcitrant.   

 

A passive skimmer was ineffective at recovering free product because of the viscous nature of the free 

product.   

 

The following free-product data was not collected as part of the treatability study but rather as information 

regarding the free-product removal efforts at SWMUs 6 and 7.  Free-product measurements collected in 

February 2004 indicate that three well points contain more than 0.01 ft of free product.  The water table 

was several feet lower than normal during the February 2004 product measurements because of 

seasonal fluctuations.  It is likely that remaining free product is smeared through the soil and may 

resurface when the water table rebounds.  Absorbent socks are currently installed in the eight wells that 

contained free product during the February 2004 event.  The absorbent socks are typically checked 

weekly and replaced as needed.   

 

Additional free product measurements will be collected once seasonal conditions allow the water table to 

rebound.  This will provide additional data on whether free product is trapped in the smear zone and 

reemerges during seasonal wet periods.  This additional free product data will be presented to the 

Mayport Partnering Team for use in the CMS that is planned for SWMUs 6 and 7.  A CMS addendum 

was decided as the next logical step in the remediation of SWMUs 6 and 7 by the Mayport Partnering 

Team during their March 2004 meeting. 
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APPENDIX A 

 

HISTORICAL REPORTS SUMMARY



Summary of Historical Reports 

 

•  Interim Measures Workplan SWMUs 6 and 7 Sludge Drying Beds Area [ABB Environmental 

Services, Inc. (ABB-ES), 1994]. 

 

− During the initial phases of the Resource Conservation and Recovery Act (RCRA) Facility 

Investigation (RFI) free-product was discovered in three wells at the site.  It was deemed 

necessary to attempt to recover the product during the continuation of the investigation to 

minimize the threat of a release of light nonaqueous phase liquid (LNAPL) to the St. 

Johns River.  An Interim Measure (IM) to recover LNAPL was designed. 

 

− The work plan included the design of five 36-inch diameter sumps with surface skimming 

pumps to recover both groundwater and LNAPL.  The recovered oily water was to be 

sent to the OWTP process for proper treatment and disposal. 

 

•  RFI, Group II SWMUs, NAVSTA, Mayport, Florida (ABB-ES, 1996a). 

  

− An extensive investigation was initiated in 1992 to determine the extent of contamination 

at SWMUs 6 and 7.  The presence of LNAPL at SWMUs 6 and 7 is documented in the 

report dated January 1996.  A recommendation for conducting an IM to recover the 

LNAPL was presented in the RFI report.  A previous IM (implemented in 1995 following 

completion of the RFI field activities) to recover LNAPL with skimmer pumps had been 

unsuccessful. 

 

•  Corrective Measure Study (CMS), Group II SWMUs (ABB-ES, 1996b).  

 

− A corrective action objective (CAO) to remove LNAPL in excess of 0.01 foot (ft) in the 

vicinity of SWMUs 6 and 7 was presented in the draft CMS.  The sump recovery system 

was to be replaced with a bioslurping and bioventing system that relied on the physical 

removal of LNAPL and groundwater.  Enhanced biodegradation by the introduction of air, 

which increases the percentage of oxygen in subsurface soil, was considered an 

additional benefit of the bioslurping system. 

 

− In addition to the bioventing/bioslurping system, the draft CMS also identified a CAO to 

eliminate petroleum-impacted soil at the site.  During the selection of corrective action 

alternatives for the draft CMS, a Navy Environmental Leadership Program (NELP) 

technology demonstration of low-temperature thermal desorption (LTTD) was considered. 



 

•  IM Monitoring Plan for Bioventing and Bioslurping at SWMUs 6 and 7 [Harding Lawson 

Associates, Inc. (HLA), 1998]. 

 

− This IM was to address the presence of LNAPL at the site per the CMS recommendation 

for the installation of a bioventing and bioslurping system.  The IM included the design, 

procedures, and goals for site characterization and LNAPL recovery. 

 

− The design was implemented in 1998. 

 

•  Technology Evaluation Report NELP Technology Demonstration for Thermal Desorption of 

Petroleum-Impacted Soil at SWMUs 6 and 7 (ABB-ES, 1998). 

 

− Southwest Soil Remediation, Inc. (SSR) conducted a technology demonstration under 

NELP to demonstrate the effectiveness of thermal desorption of petroleum-impacted soil 

and related organic compounds at the site.  ABB-ES collected baseline and performance 

evaluation soil samples to evaluate the effectiveness of the technology demonstration. 

 

− Results of the LTTD demonstration appeared to have been effective.  However, there 

was some uncertainty as to whether or not some of the soil piles were retreated to meet 

requirements. 

 

•  Annual Monitoring Report for SWMUs 6 and 7 (TtNUS, 2001). 

 

− The Annual Monitoring Report provided a summary of the four quarterly monitoring 

events of 2000/2001.  The report included groundwater flow data, sampling results, free-

product thickness measurements, and a historical comparison. 

 

− The following are the results of groundwater sampling during the fourth quarter: 

 

 Seven volatile organic compounds (VOCs) were detected in the groundwater 

samples collected from SWMUs 6 and 7. There were no VOCs detected at 

concentrations exceeding FDEP Groundwater Cleanup Target Levels (GCTLs). 

 

 Five polynuclear aromatic hydrocarbons (PAHs) were detected in the groundwater 

samples collected from SWMUs 6 and 7. Two PAHs were detected in the 

groundwater samples at concentrations that exceeded FDEP GCTLs. 



1-Methylnaphthalene and 2-methylnaphthalene were detected at 89 and 

88 micrograms per liter (µg/L), respectively, exceeding their FDEP GCTLs of 20 

µg/L. 

 

 Total recoverable petroleum hydrocarbons (TRPH) concentrations exceeded the 

FDEP GCTLs of 5,000 µg/L in the groundwater samples collected from monitoring 

wells MPT-8-MW04 (14,000 µg/L) and MPT-8-MW09 (9,300 µg/L). 

 

•  Project Report For Free-Product Source Removal Via Bioslurping At Naval Station Mayport 

(Batelle, 2001). 

 

− This report summarized the activities of the bioslurping and bioventing IM.  The system 

was shut down as recovery rates had dropped to less than 0.1 gallons per month.  The 

system was found to be effective while in operation.  A total of 1,420 gallons of free-

product were recovered during the 31 months of operation. 

 

− After deactivation of the system, free-product thickness was measured on a monthly 

basis for nine months and bailing was used to recover any free-product.  A total of 137 

gallons of free-product were recovered during these events.  During the last two events, 

free-product recovery fell to less than 0.1 gallons per month and the monitoring was 

discontinued. 

 

•  Letter Report, Massachusetts EPH and VPH Analytical Results for NS Mayport SWMUs 6 

and 7 soil as compared to FDEP Chapter 62-777, Florida Administrative Code (FAC), 

Technical Report Cleanup Target Levels for TRPH (TtNUS, 2002a). 

 

− This letter report was prepared as a handout for the NAVSTA Mayport Partnering Team 

in April 2002.  The letter report presented the results of 4 soil samples collected at 

SWMUs 6 and 7 on March 14, 2002, and analyzed for the TPHCWG.  The letter report 

also summarized the results of soil samples collected and analyzed in 2000, for the 

Massachusetts Extractable Petroleum Hydrocarbon and Volatile Petroleum Hydrocarbon 

methods.  The soil results were compared to the FDEP Chapter 62-777, FAC, Technical 

Report Cleanup Target Levels for TRPH.  Results of the comparison indicated that many 

of the carbon ranges did not exceed TRPH criteria, and that further soil analysis under 

the TPHCWG may provide additional information on petroleum characterization. 
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APPENDIX B 

 

HISTORICAL DOCUMENTS
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APPENDIX C 

 

CATALINA BIOSOLUTIONS 

SOIL BIOTREATABILITY STUDY 
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APPENDIX D 

 

ENZYME TECHNOLOGIES, INC. 

SOIL TREATABILITY STUDY 
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APPENDIX E 

 

TECHNICAL DOCUMENT FOR 

DEFAULT SCTLs 
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